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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an internal clock signal generator in which 
a delay-locked loop DLL or a phase-locked loop PLL is coupled with a 
synchronization delay circuit, and synchronization is locked at high speed with 
high accuracy and to provide the semiconductor memory device with the internal 
clock signal generator. 

SOLUTION: A phase-locked loop PLL 202 or a delay-locked loop DLL is coupled 
with a synchronization delay circuit 201 such as an SDL. The synchronization 
delay circuit 201 generates a clock signal which is roughly synchronized with 
an external clock signal. The phase-locked loop PLL 202 or a delay-locked loop 
DLL generates an internal clock signal, accurately synchronized with an 
external clock signal based on the clock signal outputted from the 
synchronization delay circuit 201 . Thus, the internal clock signal is 
phase-locked quickly to the external clock signal, thereby advantageously 



increasing the accuracy of locking range. 
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(57) [gift] _ 3 

[PS] S®HH;k-r(DLL)*^Ji<affl^S8;u-r 

(mimmmmttt&ztixiissmvm&x < mm 

[«f^¥S] effln»i/i^-7-(PLL)^fc{iagH»i;i^ 
-zrmms^iozmmimm&tit&zti. mm 
m^mmm&tay? twmmztvztavfm^t: 
m£mm>\r-7(MJDtMiffiamw>i>- rot 




1 

[ff^2] raEHSffiiglHlllWi. SDL. SMD. RtM> 

uftmvftun ^TS>hz t *w&k-?z>mm 1 t 

m&mmmv-rzj *-7>$-e& y y?m*% 
2tizm?nv?m^&%2i-t&zkt:mik?hm 

MEtBl^oy^M^A^fcL. loEmi^oy^ji 

mtm i «®i^gs$fifcm2 y ^wsawrr 

luiem 1 n y ^g®a5cOitJ*3SA>^>#^ A*? 

ix^^ n -y ^^^2ggl^Si$*Sm 1 #ffig 

tfr^l^O-y^fi^A^fcL.. iir^*m3^o.y 
»331gl^llg3-fraB5ilt^$nfcm2mfi3iE 

iM2#ffiig#g«#ai^sg*^i5^i 
m*r>t>v)\rrtij)* i og-twj-f ssg 2 ? o v?mm 

k. 

mum^y^mmx-nkL. ^4«s©^as§ 

itZfH 2 -7 o y ^Sg35i: . 
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2 

%tsz k zwsLk-fhmm. 1 tce«*>rt«?n * m 

[IM&H5] mEWljBSPIBtt, WE^a»^» 
7 r OgjBMfeftE? o -y ? H 94 '<ag£lMa&6 

[ft*JS6] SE»4jfflB5Htt» iffi^a v ^< v 

10 tClEU^rtai^O-y^m^^S. 

[It£3g7] f^2^ny^j||ga5«. tt££2* 

«4 tcfE^OrtS? n -y ?1I#SI£3&. 
[IS*«8] ftESB?ay?«GKi % 1H!*3? 
n*?fl»«Mn«»l ^O y^fi^OflntBtfit,-^- 
S ?a -y ?«**H0r*-6 i I: k + Sf!l£JS4 

20 fries** 1 ? n *, ^m^ifim-Mmmro-hhm^iz. m 
frtesg 1^0-/ ^^*5So7tf&a*t«T-*s^-fci. 

ffie^ 1 5 7ffgt7 y f-S^fc^ o y ^m^5rA* 
k U buIBX^ ~/^yy¥f3ifr<r>\vftti)*\~i*:*4 y 
*vf-*v+h*}hnm 1 S>J«im^l64.i-SS2 7 y 

•thz k tmik -ttmimA izgm<oft&? d ? m 
30 [ft^io] vmswmui.. mmm&.i,z 

i-oTfriaiS2g@Kf®2:^tHaie®2asi^«02fg 
fii2HaiSSl5]!»*^ai*$iT^^o-/^^5:A*i: 

rta^ n -/ im^ftSL-thQMnwv-rk z$ttz 
k *«Bki-*rt»^ o y ^e#«±s. 

40 [ffl^Jai 2] l5SH«8SiIalSiH±. SDL. sm. 

wumx-b&zkiftmktmimi uz§m<?)ft% 

fcffl*8*ifc^o<sr^flt'9+0^-«i3&»lotaBlLT 

50 trta5^o-y^<i^5rf^^-5£k2r^fSfrsif*]S 
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1 1 izmwm? o •/ tmnm®. 
imm 1 4 ] iuiei5i»isg0J8ii. 

mum l/s-^n^ ?w&&eoinj]%frt>&* xn s 
tun o y 7m^£m2%MBmm2-£m i #{an 
E^a^wr^te^n^mi^oy^asgsi:. io 
friE» i #fiii®*SA^aj^$/ifc*3 ? P7?i^ 

5 ^•g#fcJ6S A* 3iU: ? p >y 9 £ Jfl 3 

fc . m£^2*agg#g^aj*Ji8-ci5sm i worn 
$wftifr 1 o$-aj^-r&^2 ?p -/ „ 

3ft* ? p y m^iAJjt l-m®-mi$Wz®£ 
KU9 o «y ?ft#£IS4rtS 9u «y ? Afc . 

•frSSB 2 ^5 -7 P -y ^gg&fc . 

msm 2 y§-9 p -y ?3gffiSKp£tti;>j3*i*:? o y ^ 

ffi^R«?*l>rER*$it^^a-/^m^Srl?Slg2 30 

? p y ^ssa^jfcfrf s 'fy^t, 

?py tumzxiik L*(rtmtmmi<mzmiii-r 

ffEfiffi • ^»is«aiis«ai*sgfc:^$iiBiffi»3a 

p***I*H&£». 

[SfcCTIl 5] fifSJ?51®£l$fSli. fffi^D-/^* 
■y7r<0S^Hai:fiS^o.y^F7^>'^)ag^ra$: 40 

^ti^)2fg-c?)S ; t zmiti-&mm 1 4 1 

1 6 1 MiB^4asiefisii. mam v 9* 

1 4 rattan*? p y imm®. 

innm 1 7 ] mm 2 * n >y ?gggwi. miefcjfl 

? P -y StX-f >a'-^ fc-tg£f|j83g§:JBj£ 

■tact zimt 1 4 tcSK^rtgj^ 07? 
m*m&%. 50 



[§£3&B1 8] 1afESS3jIgi$ltUJ. M?M2Mm® 

ES3?0 7?if?r v >y f-T*® 1 7 y f-^&i: , 
ETfBiS 1 ? p y ^^*^o^i&a*tfli-C&S^t:. 
BUiESB 1 5 7f^St7 >y ^tlti9 P y 9<m*Xh 

«nBrta5^ p •/ ?fi^HS4iii#. 
«fE^»Biffiiii»*^ ai* 3*1* ^ p «/ m^&xu t 

s. 

[0001] 
[0002] 

mm-®? p «•/ ^fi^-fcit^-^i^ig^itsw. 

0. 

[0003] m\^&z.tUlf. Tf-bxmSWl). ^5: 
hhft®? P y ^^^AA^&^T-^^ai^^^S 

£.ftU9 p >y ^m^**l6*-rS^J t*S< . 
[00 04] L,fcj&*->"C, ¥^«cilS<0tt|gfiTi&R6± 
-tS^tottt, rt^P-y^m-^S-^^P-y^fi^t 
iE?lfcll)(8$-fr&|IIK*^«$#il,. iOfc«>. rtSS^ 
P y^«^l64StliS@P»!;P-7-(DLL; Delay Lock 
ed Loop)i:finfa|s|Kli;P-7"(PLL; Phase Locked Loop)t 

[ o o o 5 j a i itmmiizj: zmmm/u-nvL 



(4) 
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-7-(DLL)fcL fifflftHiS(Phase Detector)l. fi^W 
8Sg(LPF; Low Pass Filter)2 „ 2il^«ffiSflfflHS«l(V 
oltage-Controlled Delay Line)3£ti"tr. 
[0006] mSfiffl^aJiSHi. o y ?{g^(Ex 
t . CLK) t D y ? nt. aK) h tftfjffl iftML 

mwRuwmsmmmzmtiZtixizwLioj io 

*Sr£*. BliBi'^n-v^fi^(Ext.CLK)2rA^tL 
-^ggg3*lfcrt&?o >y ?#i!-<Int.CLK) £ffl;rj 

[0 0 0 7] W»U rtg?^O.y^m-f-(Int.CLK)$-|5 
BJW^ n <y ?#t(Ext. aK) 

fiflEi'rSli? O >y ? <t^(Ext. OK)<0lM ^W^OOSH 

^mmmv-rmi) £m%mmm£mzffin tm 

[OOO8]02{ifi£*e»fcJ:|,fiHaiiI»!;l^7-OW 20 

LDIi. ftffl • E»8t8iaj3§<Phase • Frequency Detecto 
r)lK ffi«J^«IS(LPF)12, Rt/«E$Jffl«gSl3S: 

[0009] mSfiffl • ESSH&ai&lHi. fl-SH? o y 
?®^(Ext. CLK) fc Q <y ?ff-!f (Int. aK) fc Oftffl 

siai. mm^ta^iKota^iz^^tix. ina 

(Vcont) . * LT . l5£mESJ»Sg«13 30 

IS. KfE»Iffl«E(Vcont)t:iE§LTP^^o-y^fi^ 
(Int. OK) ^aj^] U mIEPW O «y ^m^-(Int. aK) « 

mMKmmsm^my'^m^mng osciiiato 
rxo&ste-fs. 

[0010] 15Eftffl^ii/I'-T(PLL) t> m£0 1 fc^ 

Sie{iffEfiffl^«^p-r(PLL)tg®K«i/u-T 

(DLL)£*g£-f&.rJ:fcJ:^T. B?ffififflrai8^r(PL 
L)^V^»iI^(LockingTiiDe)tBuEaS^l'-r 40 
(DLL)<OJtSV^«IKH(Locking Range) £ffljl§t-&8t&# 

[ooii] uzw^-c. &m&m^mmi lti*j 

^-a^-frS^SffiieiUHKSynchro n 
ized Delay Circuit) 6 J: -jKSrofc:. 

[0012] BOffiTOISEiSfc LTfcL SDL(Synchron 
ous Delay Line). SMD (Synchro nous Mirror Delay), 50 
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HPLD(Hierarchical Phase Locking Delay) ^#J>&. 

[ o o 1 3 ] m3iffiMffitz£z>mmgmsL®)L)<?) 
mfmx-hh. M!i3^#»wui foieisisBigti 

li. ^Oy^N'y7r21. ^5-^O y^Jl®ai22. 31 
l?Oy:?SBa523. J£&g?24. g52?n-y 7®g3525. 

[00 14] 1iffi^n-y^A-y7r21(±. {'rgfrPD'y? 
(Ext. aK) £ A* £ L BUfE*rS&? n y ? (Ext. aK) #A y 
7T'J >-^$*U miS®I^S(dl)affii§^mi^O y 

9 (aKi) £ SJ^-rs . zom. tcwiMiEfl-SB? o y ? 
(Ext. aK) <dim 7/msg£Srt. 
[0 0 15] B^^S-^o>y^SES|522l±. raiSI^ 
?D7 *W(Ext. aK) t nU? n >y ?<l§-(Int. OK) fc 

&tztb<Ot>co?b*). mtEf51?n-y7fI#(aKl)£ffi 

^lSE^S(dl) fcliffE^O.y? A26T3IgS 

?<t^(aK2) * aj*-ri. ♦ 

[0016] Wm\9 o <y ?agS23«. 

270#tB*JSr«15E^2^ o -y ?ft^(OJ(2) 
S J: 0 tC«g$«!^3? D y ^m^(OK3)3&«aj* 

[0017] mummut. mtimw ? ?mm& 
ki) t mts&? u*,t mm™® sritisrf s ^»witig 

S28£#^. l0^3^O.y^«#(aK3)+'Cli^l^ 
D-y^<I^(aKl)K*tLm£-y v 'f ?;HSIS(tCK)IJ fc'S 
g§tl^^4'^n.y^m-^(aK4')£5-y^-r&. 

ffflK4'?n??ft9(CLK4' ) ti. ff£^2^ 

o.y^ffi^(aK2)tit^m£9-'f ^;w^S(tCK)*»^>iif 

a^l&tf^2gffi^Wl. d2)£Hg|V^S(tCK-(dl 
«2))IIt'jB^$^.-CV^. 

[ooi8]ioiBm2^o.y^sia525i^ mv,zw^ 

K) *»^>ra£mm^2ligiefS(dK d2)£l^|v^i$ 
S«i:*mffi^i^n-y^^(aKi)£Sg§-fr, tg5'^ 

0 y ?^(aK5') SrtU^J-TS . 

[00 19] Bo£^D<y^ r-'^-f^i. 1alESfl5':?n 
•y ^fl^(OK5') SrA^fc L©2agKFS(d2)(5t'3SS$ 

n^rtat^n-/^m#(int.aK)^aj*L. min&9 

n y ^©^(int. aoii^fr^t 'J^Mrt^)0B£ K 

[0 0 20] Lfc3&«^T. 15fEPISBi&l8«. rt^a 
-/ ^€^(Int. aK) £*rSK? o y ^<t^(Ext. aK) iZ^M 
$*S^46. t?Emi^o y^fi^(aKi)^n.y^yc 
-/7r21T'ligSitl.^l)lg^H(dl)i:^n y^ 
>^raTSg$ii&m2g@i$ia(d2) fc<0^tKdHd2) 
«t'gg$flS^5-^o-y^iiga522S:3ejnL.. fiE 
®3^ P -y ^^(OlBJ+TIMl^ a -/ ^ft^(OKl) 

1 OmS^a!^o-y^<S^(Ext.aK)co-9->f ^yi*fH(tc 



7 

(cm^ggSftSBligs-SSSU zomzztit:® 

K4' )fc J: OliiflBmi^a y <CLK1) fcgga-frS £ 
fefc-fcoT. 1?Erta5^0»/^-t(Int.CLK){il5ifi^ 
O -y ?ft^(Ext.CLK) . 

[0021)04 \mm3 iz7*ztifzmmm8i<m 
ffitm^ititJ s. y?m?$>z>. 

[0022] BU1E04 . S§l?o >y ?(I-f 

(aKl ) ttfl-S? O y 7H^(Ext. OK) ± OIBlSgSfS 
(dl){ik*g®$i-U f&2?a-y?m#(CLK2) {iluiES&l 
^d»/ ^^(CLKl) J: 0^1®®^(dl) fclg23igl^ 
(d2) ^^-ti-Tt^ta (dHd2) « k'jigSftS . 

[ 0 0 2 3 ] SB? a >y ? fi^-(CLK3) J±fafeS52? D -y 7 
fl^(CLK2) t Jt« LT*I> k SSl#ftgg^8(03 <D2 
7) <Og3P$l3?)^&3k'£-*jIg3;fU m'fvy 
9<m (CLK4' ) fcrtyESB? o »/ ? fl^(CLIB) tyX-mB 

mi?v -/ ^m^-(aKi) i oiaiE^ss? o -y ?<t#(Ext. 

[0 0 24]Sg5'?O.y7fI^<CLK5') \mg&l?U 
•/ 7<I#(CLK1) J; 0 «rf2*l^?a »/ 7fI^(Ext. CLK)£0 

B^(d2) £ m\ V ^I^S(tCK-(dl+d2) ) « k'SgStU 
ftgB? O y ?ft^(Int.CLK) li!jfBS85:? O >y ^<t^(CLK 
5)#82ggl$ia(d2)akmSftfc:? o v??b&. 
[00 2 5] U:#oT, MiBPWn-y ?fI^(Int.C 
LK) &mW&? O >/ ?fl^(Ext. CLK) i 9 ggSflfcH* 
^±fflS^?Oy :/*^(Ext.CLX)<WM ?>W«S(tC 
K) £7>2te(2tck ; dl+(dl+d2)+(tck-(dHd2))+(tck-(dl 
4d2))=2tck)t^rkt:J:-5T, mfBrt&^n y?fl 

^(Int. OK) «I5E^P^ O «y 7ft^(Ext. CLK) 
[0026] 

[ifcBHaqBftLJdt-r&aig] l4>lw, ws*l 
^«e*wp»fiigii(sDL) a. mmmv-T(m.m 

(closed loop type)-C3rWt— 7^i(open lo 
op type)TS> 0 . RIBI^S^SU^ n y ^flWOW ? 
;w^(tcx) (^a<gt:^o-cfifflH«!;i^-r(PLL)R 

x^mmw^-r (did xm^m^iRm. mm 
[0027] *momte. s&mm^-rm) t 

a^«flw-*£fcfc*&. xmcmnmii. mm 
i < mmmm? o y ?ft*t3&±3i&tf **i£*rr 

[0028] 
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ftutimmmm. &xfm>.mmm®m*t>ftj} 

Stifc? u y 9 SrArt k tl^eM-S?^ o »/ 9 fc $ fefeW 
Si < IsfflBSfLfcrtSU? n <•/ 7 * JK£*-ftSK|SMI/i'- 
r (DLL) t«r Z b zmik -th rtg?^ o y ^m-^ffe^ 

[0029] neiAoan»aifti-«^A(c*»Htt % 

n -y ^ ti^^ n -y ^ ^ as^J-f & 
A* k Lmi2^a5^ o y ? t § 6 {^SJ; < mWZtvt: 

tour o -y 9 *mfrh®ffimflr- t(pll) ^ *tr ^ 

k Ht® fc rta5^ n -y ^fi^yltS&^m^^r 

[0030] loiBHJfflSgini^^JiutMgPJra/W 
-T(DLL)&imE3»ia@lll!83!»^$^fiffl|Hl»| 
;l— T(PLL)T. 1oSP«fii®I5I!8«i«?iJfc:^g$*U: 

^^)#{iag¥Sk . iufE#&gg^a<9#aj»c 
[oo3i] o *m*0*imtz*iut* mam 

WV-T (V[L)-BLt^mmm)V-T(\LL) 5rSDL<0 J; o 
PWHB9a»fctt6**£i:fcJ:->T» ft®?v>y?m 

30 [0032] 

[0033] H5«. *9mm i<?>m&>jmiz£z> 

[oo34] msm5 zmtttm. ^mmmu-r(D 
iL)iQmmmmmmoitttt&2ti. m&msm 

Jt (coarse locking) ^ O y ^fl^Sr^L, KiSSgR 

40 «i;i^7io2iiffl^)iffieEigmoi*><5>a5*3ix^^D 

xt.aK)fc$A>fcSI®N»I(fine phase locking) £*Ut 

rts^ o »/ ?f!^(int.cLio zmi-tz . 

[0035] Bufe^ragMIDKlOHi, HgilgiKSDL) 
kL-T. ^n«y^N'-v7rl21. Sgl^5-^n«y^jig 
SS122. ^I^n-y^ai@a5123. IttfOjlBtmt:*^ 

§1112. &2r$-?n-y?fi@a5113. ^n^K?^ 
AH4. at/^2^o-y^Sg^ll55r^tf. 
50 [0036] |?E^ny^\'.y7rl21«. i'^o-/ 
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7fPi-(Ext.CLK)£-A*U fulE$1-&?o>y ?fI^(Ext. 
CLK)#A. y 7t'J y^$itmijiS^IS(di)ilS$tut 

imWiW\&9 o >v (Ext. aK) ©*M ?/W# 

[0037] MIESfSl^S-^Q -y ?ggg»122tt. wfB 
ttg|5? a >y ?f|^(Ext. aK) t O -y ?<I^(Int. a 
K)k<7)fifflH*|?IB^ ?;HSIIJ(tCK) W^SfgfcpiS 

ix^o-y:? F74All4c082j©PSia(d2)fcB?fE81 
SS«fra(dl) t Sr^-fcl^(dl+d2)«t*|iiESBl^ n «y 

?«9<cLn> 

[0038] mmmw o -y ?gg&123Ji. iSHCate 
3*t*^081#ft3ig#&127££*. i^l*© 

as#ai27£o#aj^JST«fflsfraigi#fias*gi2 
70*«ttt«iraar.4 * otsgstifc^o-y 

[ 0 0 3 9 ] mlBltSSP124J±. mK^Oy^A-, 7rl 
21*^H}*$^^l^n-y^m^(CLKl)t1aE^3^n 20 
•y^^(ao)&Jtsrts^a<oltlSSi28^#*, la 
fa^£l28«f51EI837 o -y 7fI^(aK3) £1511311? 
u-y?ft^<CLKl) c7)ftffl£ttKLT. otSSSHSB/I^ 

[0040] fia^iaBiMiHimoifcui. m&oumiz 
shd v \mm£&m-c%-&. 

[oo4i] mmm2? a v ^arams*. satins 
$iifc^gco^2#fisg#aii6S-^*. irsiB2*fi 

gg¥Sll6*»^.ai^§tLS^ny^<4icov>^u6no 30 
Tifc S !&4? O >y ?f|-!f (CLK4) £ (Itfr*-* . 
[00 4 2] ffSm4^0-y^^(CLK4) l±, 1512181 

? o y 7fi#-(aKi) J: 0*ElM ^MWBCtao^feU 

m&imm23mmsn<i[. d2)*n?K^^(tcK-(di 

+d2))£fc*gg3*l*:? o -y 9T*>h . 
[004 3] WWov^F^XlMtt. 151284? o 
•y ?fi*(CLK4) t AJlt UK2SJBfflKd2)H ifjlg$ 
*ifcrtatfo-y?«^(int.ciJ0£ai:>jU aaiBrtSK^ 
o^fl^ant.OJOIi^tM* »«a!Ae>HK& H 

74\:y?'-t&®fflz-rh. 40 

[0044] IuSII2^5-^o y ^ggaJ113Ji. HE 
ftS? o -/ ?ffi^(Int. aK) £®m&? O -y ?<I^<Ex 
t.aK)<W7^l§iacDM£L Hx{f2fgggKS® 
$-fr*7t«X7)t><9T&'9. flErt^D-y^^(Int.C 

lk) zmemm&mmm fc-ggs * ^sbs? 

? O -y ?g®a&113Tl5f2rt3f? a -/ ?©*<Int. OK) £ 
1iifemMB^(dl)Hfc'^;?tf£^fcH;. fifflftfti 

£*>4>. f^-a^a y^^(Ext.OK)t^t®lSS 50 
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l^(dl)«i:Sg3ntl?ffi®1^0y $W(aKl)fc 

[0045] foiaftffl&iiiiiiiim. wfBSfsi? 
#(aKi)fci5IBm5^o.y^m^(aK5) 
LT*OH£SimU MBffi3W»3Sll2«. 15fB{i 
ffl«aiSlllwaj^SSgt^|g3aT, 1512312? n«y?jl 
g!95115coSgWfS2:$!l9H-S^O$iJ1ipaE(Vcont) £ 

[0046] l^* { ot. mm.tz#mfmwz-s~h 

?ft^ifil^8l(coarse locking) 3*l£?Oy ?fl^£ 

>y?ft^£yS£-t&£fc{;:J:->T. 151231® FHiffl^r 

[ 0 0 4 7 ] 06 1±. 15120 5 fc*S*l*:|iWlglg|H!8& 
101. £12? a y ? gg&115. Vt&9Uv9Y : 74 a'H4 

[0048] U5IBH6 £#H£t*Uf . *-rii£^»3J!@ 
IHS&ioUi. tm? n >y ?fi^<Ext. aK) £A:fr ls&is 
gB^<dl)SM$fi*Sgl? o y ?1i^(OKl)£ 
hluvfKvy r 12K £&o-f WW Sr-|f» N la 
SSl^ n -y ^M^(aKl) 5: A* LliSS^ o •yJY^A 
^'114TSg$nSSB2ggl^ra(d2) i:l5ES15i®iBfH 
(dl) ^^-frfc^tdl^HifMiBmi^o y 7fI^(aK 

Dtfimztuzm? o »y ^<i^(aK2) tmij-tzmiy 

tf^l#ffiiS#Sl27*^Taife$^. Ia^l#© 

^#ai27^aj*sfcj±i!i£si*ffiiffi¥ai27^ 

^fSTfflM^S 1 d tSM £ titim ?u-v? U v (CL 
IB^ajai-*? O -y ^gga5123&#tf. 
[0049] Jt8BS128tt. frami^5-^P«y^«g 

a5i22aviu^i*ffi®^si27<oai^sg^^s§ 

ii. B?faHl?n.y;?fI^<aKl) <7>m®>^RVima 
-fc^-^iS^f 6«Utt«B2fiSaiy-M31. 133i:mi 
&tf3S27y^f8l32. 134i;$-irtf. 
[0050] (Mie^lgi*y-M31*<X>f «y^y^y 
$ft!>l§S\ l5fBmi5 y^S132«fIE^l^S-^ 
O y ^SEgl5122*^ai*$n^m2^ D -y ^li-^(aK2) 

<y^^(OK3)S:7«y^L. mms&my~ M33#* 
^ y^>^y$nS^ H5Sm27-y^#gl34{±mf 

f-y^yrSJtA<OmiK«I^^(Fl--Fn)fc. X^f-y 

IS3gi*y-h^^-f y^-V^7-rSt>6<0^2»]fflm 
^(Al~An)?rai^^S. 

[0051] iotejmfflfflm#(Fi~~Fn) « v mro^ 

n -/ ^fi^-(CLK3 ) C0^>f i/yrX-visRVy *—>VV 



(7) 
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y SWfflEgl? D -y ?<|-§-<CLKl ) <7)$± *) X -y 

[0052] Lfc^T, Sratt8B§128+'C-#B<?> 
iftan-T&S^l$Jfflim^(F)$:a5^1-smilt«« 
ti. ^ao--Cfcl»m2S0t»«i#(A)S:ai*-rSii:tcJ: 

[0 0 5 3] !B2?ny?jISS(H5tf>115) l±. 112* 10 

41. 142. WffiU WN'-^141oaj*SStfif«JSE(VS 

43. \44t**r'*i'fU5£Mtiit&. 
[0054] f&MtCf&BJfttltf . IftlBS&lNMB b 5 >z? 

B5E^H>^-^141(Oaj^SSg(=afe3^l». lufEII52N 
FBSh5yvX^144^y-hfc:(i$!lfflI€E(Vcont) #A 20 
*3*U HU'fy{±l5E^lN>DSh7>'vX^143^y- 
XlZW&ZiXh. fffB^-Y'-^l^fct. mm2NHDSh 

7 >-^^i44cov-x kWm^&lzW&Zlxh . 

[0055] 7^ft* ! il/N^ T-fe-&tt®Tij 
aSO»SE(Vcont) *^S|o-t^f. B0te^2NMDS 
b7y^^l44tt^-yjj-7$n. maSMm-QM&Z- 

tm^zm&Yjy ; Jx9m\tf-y*y*l\. mt 

zmm&^mieemmmtimiii&mg&m 30 

270>SglSIS<O2te£&i>. 
[0056] Lfc#-?T. ME82*ffilg*&116tf># 
iBB^S»iBi)E*9ff«E(Vcont){C«t oTSygd inear) 

[00 57] B7«. «)£H5(^$it3t75^fi^ 

[0058] mEH7i&#«g-mtf. nmy^rm^m 
&)m&m6<DW)ij>t>iiiJiztvt:wmmm 40 

^(Al~An)£A#t^S3llNANW' f -M51. ffEmiNAN 
Dy-M51*>^tti*§n^<a-f t U-fc y l^(/'Jt>» 

tf. tHB'J-feyMt*</!ta»li % ¥«fM*'J§ggtf> 

[0059] BM2»J»^^(Al~An)+^V^-m* 1 l 
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[0060] 08fct *l|HB<0m2O|IS![^Sfc:«}:|. 

[0061] 151208 £#»ft*tfcr. fiffiR«S;l— T(P 
l±)202ttE8!Sg|Hl8201il&&$*U f)lfi|5]}»iS|5| 
®20Ui^a-y^y\'>y7r22K Sll^S-^ny ?I0i 
&222. ®l^o.y^S®a523. &trtt88B224£-&*. 
B5SHaiigIllSS20lcoirf^ttralEa5 tUbLiLm- 

#fiifB?o -y 7>K»/ 7 r221*WI@$IS(di) fcfjal^a 
•y? K^-f vQMetiS&SSKffi) tf)2fg<2(dl+d2))-C& 
S.TfctfU&S. lwEI^«8jiS0!82OlJ4SDLTfti.* s . 

[0062] ioiBfi*ai^S8;w-7^oai. fefg ■ mm. 

SB213. ^a-y^K^-f^U. ^o»/^Sga5215. 

&tM W217£-£*j. 

[0063] o -y ? gg&215tt. UUfc^lS 

[0 064] HS?n<r?K?4^214tt. watmtu 
•y ?<I^(CLK4) ZMj b Lf®mm3(&)W£2tiX: 

[0065] 1512*2^5-^ a -y ?gga!2B»±. !5f£ 
D y ?itf-(Int. CLK) £ B5EJflljI@$|g(dl)gg 

n^AV7 r221fciJJtS^^ a y ?{f*i-(Ext. 

cue) izm-hmM&msm £*§{rr t>w 

[0066] 1*124 yA-^217«. 1*12115? u^m 
^(CLK5)£RI6$-t*Wn <v ?ft^(CLK6) 

ialBS6^o«y^(aK6) Jimf£^2^o y^3lga52 

15fcAA * *U I5S®2^ O >y 7gggP215. ^ O >y ^ H 
7-f^l4. ^2^5-^0- y^ggaEB. 30f<1 

-Mmtvyrmmzmjsfrz. Lfctf^x. mm 
[0067] mitmfitm&iiimm. mwmim 

•y 9 (CLKl) fcml2^6^0 y ^^(aK6) t $"A* 

[0068] B0iE^2^O>y^ggS5215Ji 
fiiEme^o >y :5>fI^-(CLK6) 5rA^J L-^SSS$fl 

Km? a «y ^ffi-t(aK4) «• aj^-r s . 

[0069] Z<D#HZ m&tei? O -y ?fPHlnt. CLK) 
^Hflffi^HS ^ O y ^ft^(Ext. CLK) £m®2tl&t:tblZ 
S*$itSSl^S-^D y ^jiga5222<7«i@^(i. 
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[0070] £?m%2? o ?ggS5215^i@^ 

(5* 1) x*d2+dl=tCK/2 

IKtf^X. flExJi^ (5£ 2) fcPllVC&S. 

(5S 2) x=(tCK/2)-(dHd2) 

^l^ n .y^gga2230ag^i2x-CJ>S*^. 151E 
mi^5-^P-y^ggSS222WS3^ia(y) Ji&O (sfc 
3) fcfrS. 

(5S 3) y=tCK-2x 10 
ME (5S 2) £1512 (5* 3) fcftX-Witf. ifoO <5$ 
4) fc&S. 

(sS 4) y=2(dl+d2) 

•y ? A >•/ 7 r 221<DSng®l$[S(dl) k?D7?K7^A' 
214c7)^22IS^H(d2) *:B?ffa<D2fg(2(dl+d2))« 

fcTaS^l^ o -y ? (CLK1) S 

[0071] jy±. *f^{iintiiB^-r. ^<<o£» 

[0072] 

moss*] roS£Lfc*HHjifc: xtiif. mmmmm 

o -y 7<9fcffl t ffl^JfflSix*: ? d >y 
SSIhI^p- r^^v^i'J 
cofifflUJtB/P-r^lu^Kas^ o y ?d^(Ext. aK) t 

$ o «y rtmzmL-fz, z t 

t i o . ©arcusi < Baraks? o y 

[0073] 30 
[0ffltf>ISiii&ilHJl] 
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[013 mmmizximmmj^-TivLumim 

[02 3 «3Rfi^t«J:l»fiffl|3I»l;P-r(PLL)<7)|8BS0 

[03] mmffiiz£hmmmmsvL)nmm?s> 
i. 

[04 1 m^m3iz^tv^mmmm^(SDi)coW)mi 

[05 3 *%HHo® l <r&m<m%i,zX.&n&9 n y ? 
fP^£tf)«P&0-C&S. 
[06]|?S05t^$n^|BI)«SgBffi. 82? o»/ 

a^a y?K7-fA<OlHlffi0TfeS. 
[07] B?S05»c^$tl^77/^S:l6^-rS77 

[08 ] #l£BHtf)SfS2 <^Ut^®tC J: u>9 

201 \><i\wm\»m 202 fiffli^itii 

211 fiffl • s&i^ttjs 212 mm* 
mi 

213 $2^5-7Q7^iIS? 214 ?o-y? 

215 ^a-y^S^S? 216 S2#fijl 

217 221 ?n-y? 

222 Sgl^S-^O-y^gggP 223 mi^O-y 

224 JfclfcgP 
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[02] 



n 

I 
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12 
_J_ 



int. CLK 



LPF 



13 



Vcant 
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CLK2 | 



CLK3 



I 



I 



CLK4* i 



I 
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Int CLK 



[04] 
2tCK 



_r 



Latch- 



J — L 



3*E 



JJ 



dldHifl tCK-(d1+d2) tCK-{d1+d2) 62 



151 



[07] 



152 
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